traumatic events (PTEs) is an important public health concern associated with significant social, personal, and economic costs (Kessler, 2000) . Trauma-related stress and sequelae have been shown to be treatable (Bomyea & Lang, 2012) , and early intervention can mitigate potential deleterious effects after PTE exposure (Roberts, Kitchiner, Kenardy, & Bisson, 2009; Rothbaum et al., 2012) . Identifying significant correlates of PTE exposure is of utmost importance for improved targeting of prevention and treatment services for traumatic stress and related symptoms.
In the mid1990s, the seminal Adverse Childhood Experiences (ACE) Study brought widespread attention to the potential effects of childhood maltreatment and other types of household dysfunction on health and social problems that can continue into adulthood. The sample included adult enrollees of Kaiser Permanente, a HMO in California. Interviewers asked the enrollees about 10 types of childhood trauma such as sexual abuse and physical and emotional abuse and neglect, then followed up with them over time. The ACE study has found several significant adverse health outcomes associated with childhood traumatic experiences such as early mortality (Brown et al., 2009; Felitti et al., 1998) , mental health and substance use problems (Anda et al., 2002; Chapman et al., 2004; Dube et al., 2003a; Edwards, Holden, Felitti, & Anda, 2003) including suicide (Dube et al., 2001) , and various other health problems (Dube, Felitti, Dong, Giles, & Anda, 2003b) .
In addition, several other large-scale studies and surveillance systems have determined a link between childhood trauma and adverse mental health outcomes in the United States (Horwitz, Widom, McLaughlin, & White, 2001; McLaughlin et al., 2010; Turner & Lloyd, 1995) and abroad (Fleming, Offord, & Boyle, 1989; MacMillan et al., 2001) . Additional studies, many of which used samples from treatment settings, have investigated the impact of cumulative trauma (i.e., differences in types, duration/chronicity, and number of traumatic event exposures) on health and functional impairment outcomes (Cloitre et al., 2009; Kira, Fawzi, & Fawzi, 2013) . Although these studies have been integral in advancing our understanding about the long-term effects of adverse childhood experiences, a few limitations exist. For example, some of these investigations do not capture trauma experienced during adulthood, and most of these studies use self-reported symptom scales to study mental health problems rather than disorder-based assessments. In addition, some of the findings from clinical treatment samples or those from health care systems such as the original ACE study may not generalize to the general population.
Published, nationally representative estimates of the prevalence of lifetime PTE exposure have been reported from several U.S. studies. These studies defined exposure to a PTE as having experienced an event that met posttraumatic stress disorder (PTSD) Criterion A1 in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). Based on data from the second wave of the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), it is estimated that between 66.4% (non-Hispanic [NH] Asian/Hawaiian/Pacific Islanders) and 83.6% (NH Whites) of adults aged 18 or older have experienced a PTE. This was similar to the lifetime prevalence of PTE exposure reported from the National Comorbidity Survey Replication (NCS-R; all adults: 81.7%; Sledjeski, Speisman, & Dierker, 2008) and the Collaborative Psychiatric Epidemiology Surveys, which are a pooled dataset from the National Latino and Asian American Study, NCS-R, and the National Survey of American Life (all adults: 82.8%; Alegría et al., 2013) .
Several of these and other nationally representative studies have identified correlates of exposure to one or more PTEs. For example, gender was associated with PTE exposure in several studies, with males being more likely to have been exposed to a PTE than females (Kilpatrick et al., 2013; Perkonigg, Kessler, Storz, & Wittchen, 2000) . Also, studies have found education level, marital status, and race/ethnicity to be correlated with PTE exposure; adults with lower levels of education, married adults, and NH White adults are more likely and Asian adults are less likely than their respective comparison groups to have had exposure to a PTE (Fetzner et al., 2011; Roberts et al., 2011) . Other correlates identified in another nationally representative study, NESARC, have included having a lifetime alcohol use disorder (Fetzner et al., 2011) , a history of conduct disorder (Afifi et al., 2011) , or one or more physical conditions such as cardiovascular disease and diabetes (Alegría et al., 2013; Husarewycz et al., 2014; Kessler et al., 2005; Perkonigg et al., 2000) .
A substantial amount of research has examined correlates of traumatic event exposure and PTSD, but this prior research can be expanded in several ways. The existing nationally representative studies have relied on lay interviewer-administered, fully structured interviews. Before now, household (general population) studies of sufficient sample size using clinical interviews have not been available. Thus, this study's main goal is to examine associations between DSM-IV-defined PTE exposure, as specified in PTSD Criterion A1, and mental disorders, substance use disorders (SUDs), and associated functional impairment in a nationally representative sample of civilian adults living in U.S. households using clinical interviews. The large sample size enables a more refined examination of PTE exposure as a correlate of mental health and substance use issues. The sample size also allows for testing the potentially moderating effects of age, gender, and race/ethnicity by PTE exposure on these outcomes. No known studies have examined the relationship between PTE exposure and mental health or substance use issues by specific subpopulations (e.g., particular age groups, males, females, racial/ethnic groups) using a nationally representative, population-based survey. 
Materials and Method

Sample
Measures
The MHSS consisted of a telephone interview that included clinical assessments of the presence of selected mental disorders using the Structured Clinical Interview for DSM-IV-TR Axis I Disorders, Research Version, Nonpatient Edition (SCID-I/NP). The SCID-I/NP was administered over the telephone by master'sor doctoral-level clinically trained interviewers who had undergone extensive training with clinical supervisors and the developer of the SCID. The assessed disorders included past year PTSD (American Psychiatric Association, 2000; First, Spitzer, Gibbon, & Williams, 2002) based on criteria in the DSM-IV-TR. Assessment of PTSD required the respondent to indicate whether he or she had ever been exposed to one or more PTEs (Criterion A1 of DSM-IV PTSD diagnosis), which involved actual or threatened death or serious injury, or a threat to the physical integrity of self or others (coded as "yes" or "no").
Four dependent variables of interest included (1) any assessed past year mental disorder (major depressive disorder, bipolar I disorder, dysthymic disorder, generalized anxiety disorder, specific phobia, social phobia, obsessive-compulsive disorder, panic disorder with or without agoraphobia, agoraphobia without history of panic disorder, PTSD, anorexia nervosa or bulimia nervosa, adjustment disorder, intermittent explosive disorder, psychotic symptoms) dichotomized into yes versus no; (2) past year SUD according to DSM-IV criteria (alcohol or illicit drug abuse or dependence) dichotomized into yes versus no; (3) self-reported, functional impairment in the past year due to having psychological distress as assessed by the summed eight-item World Health Organization Disability Assessment Schedule (WHODAS) score ranging from 0 (no impairment) to 24 (most impairment; Novak, Colpe, Barker, & Gfroerer, 2010) ; and (4) worst past year mental health symptom severity/functioning score assigned by a trained clinical interviewer as assessed by the Global Assessment of Functioning scale (GAF), ranging from 0 (complete absence of functioning) to 100 (perfect functioning).
Demographic, geographic, and socioeconomic characteristics included gender (male, female), age group (18 -25, 26 -49, 50 or older), race/ethnicity (NH White, NH Black, NH other, Hispanic), marital status (never married, married, divorced/separated, widowed), level of education (less than high school, high school, some college, college graduate), employment status (full-time, part-time, unemployed, other [including not in the workforce]), insurance status (insured, not insured), poverty level (less than 100% of the federal poverty level, 100%-199% of the level, more than 200% of the level), veteran status (ever served in the U.S. armed forces, never served), metropolitan status (large metro, small metro, nonmetro), and geographic region (Northeast, North Central, South, West). Characteristics found to be associated with PTE exposure and those determined a priori as important based on past literature (gender, level of education, employment status, insurance status, poverty level) were added as covariates to models that examined the association between PTE exposure and each of the four outcomes (any past year mental disorder, any past year SUD, WHODAS score, and GAF score). In addition, age group, gender, and race/ethnicity were selected as potential moderators of the association between exposure to a PTE and each outcome of interest. After assessing the data, however, it was determined that cell sizes for outcomes by PTE exposure and race/ethnicity were too small to permit a formal investigation of race/ethnicity as a moderator.
Data Analysis
All statistical tests were two-tailed and tested at ␣ ϭ .05. Weighted estimates for each demographic, geographic, and socioeconomic characteristic were computed among all adults and by lifetime PTE exposure status by averaging the annual estimates across all 5 years of data (2008 -2012) . Comparisons of proportions of characteristics across each group of lifetime PTE exposure status were conducted using t tests. Multiple and overall statistical differences in characteristics by lifetime PTEs were tested using a conservative Holm-Bonferroni adjustment when more than two levels were compared (Holm, 1979) . The t-distribution was used (rather than chi-square) because it generates more appropriate test statistics with complex survey data (Korn & Graubard, 1990; SAMHSA, 2012) . Estimates, along with the associated standard errors (SEs) via a Taylor series linearization approach, were computed using SUDAAN ® survey analysis software to account for analysis weights and complex survey design. For more details on calculating the SEs, see other documentation (CBHSQ, 2014b; RTI International, 2013) .
The unadjusted (no covariates included in the model) and adjusted (demographic, geographic, and socioeconomic variables included in the model) odds ratios (ORs) were calculated via logistic regression to assess the association of interest in this study between lifetime exposure to a PTE and each of the two dichotomous outcome variables: any past year mental disorder and any past year SUD. The unadjusted and adjusted ORs are reported for logistic regression models to indicate the association between exposure to a PTE and each dichotomous outcome (any mental health disorder and any SUD). A sensitivity analysis that tested the associations between PTE exposure and any past year mental disorder as defined with and without PTSD yielded nearly identical results, so models that did include PTSD in the definition of any mental disorder are presented in the text. Linear regression was used to compute unadjusted and adjusted predicted marginals for each of the two continuous outcomes: WHODAS functional impairment score and GAF symptom severity/functioning score. Predicted marginal contrasts are reported to indicate the difference in mean continuous outcome (WHODAS and GAF score) between those with versus without PTE exposure (e.g., a predictive marginal contrast of 1.5 for the WHODAS outcome indicates that those with PTE exposure have average WHODAS scores 1.5 points higher than those without PTE exposure). Multicollinearity was tested but not found for each fully adjusted model using an indicator of a variance inflation factor of greater than 2 to signify problematic collinearity. Variance estimation strata, replicates, and analysis weights were taken into account in these regression analyses using SUDAAN ® . For each outcome, the two moderators (age and gender) were tested in separate models that included only the main effects and the interaction term of the moderator and lifetime exposure to PTE. For each outcome, all significant interaction terms were then This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. entered into a fully adjusted model and nonsignificant interaction terms were removed one by one until a final model included only significant interaction terms and all demographic, geographic, and socioeconomic variables. Contrast statements were then used to examine the association, reported as ORs or predicted marginal contrasts for logistic and linear regression models, respectively, between lifetime exposure to a PTE and an outcome for each level of the significant moderating variable. Missing data were rare (less than 2% for each variable) and largely due to respondents' refusal to report a valid answer or because of interviewer error in assessing the MHSS clinical study variables. For the descriptive analysis, respondents with missing data for a variable used in each individual analysis were excluded from that particular analysis. For the regression analysis, respondents with missing information for any dependent variable or correlate were excluded from the subpopulation being modeled.
Results
Weighted analyses indicated that an estimated 94.4 million civilian adults living in the U.S. household population had one or more lifetime exposures to a PTE. The sample and population distribution of demographic, geographic, and socioeconomic characteristics of adults based on the MHSS is presented in Table 1 overall and by lifetime PTE exposure. Bivariate analyses revealed significant associations between PTE exposure and age, race/ ethnicity, marital status, and veteran status (see Table 1 ). In general, adults with PTE were older, NH White, widowed, and veterans. With respect to examined outcomes (data not shown), 18.2% of all adults had a past year mental disorder, 7.8% had a past year SUD, and the mean WHODAS and GAF scores were 3.5 (SE ϭ 0.05) and 74.1 (SE ϭ 0.22), respectively (weighted median of WHODAS ϭ 1 and GAF ϭ 75).
PTE exposure was significantly associated with having any past year mental disorder and any past year SUD, as well as having lower functioning scores as measured by the abbreviated WHODAS, and symptom severity/functioning as measured by the GAF in unadjusted and adjusted models (see Table 2 ). In adjusted models, adults with PTE exposure had 85% higher odds of having a past year mental disorder and 59% higher odds of having a past year SUD (OR ϭ No significant interaction effects were detected between PTE exposure and age or gender, with one exception. In the fully adjusted WHODAS model, the interaction between PTE exposure and gender was significant (p ϭ .002). Upon investigation of the contrasts, the association between PTE exposure and average WHODAS score was significant among both strata (females and males), but the strength of the association was greater among females. The mean WHODAS score among females with PTE exposure was 1.89 points higher than among those without (p Ͻ .0001), whereas among males, the mean difference in WHODAS score was 0.71 points higher for those with versus without PTE exposure (p ϭ .008; see Table 3 ).
Discussion
This study conducted among a nationally representative sample of civilian adults living in U.S. households found that lifetime exposure to one or more PTEs involving actual or threatened death or serious injury, or a threat to the physical integrity of self or others, is not rare and is associated with mental health, substance use, and functional problems. Because PTE exposure is associated with several demographic, geographic, and socioeconomic characteristics such as age, race/ethnicity, marital status, veteran status, metropolitan status, and geographic region (Forman-Hoffman et al., 2016) , it is important to adjust analyses that study the association between PTE exposure and mental health, substance use, and functional problem outcomes for these factors. Findings from this study confirm prior investigations of similar nationally representative samples that have found significant associations between exposure to a PTE and specific disorders such as alcohol use disorder (Fetzner et al., 2011) and having a history of conduct disorder (Afifi et al., 2011) . Our study also found links between exposure to a PTE and more general constructs of mental disorder and SUD, which suggests that associations may not be limited to just a few specific disorders. Significant associations found in our study between exposure to a PTE and problems with emotions, nerves, and mental health-related functional impairment (WHODAS) and with symptom severity and functioning (GAF) further support links with more global measures of mental health-related impairment and functioning that previously have not been investigated in similar, nontreatment samples. These findings suggest that exposure to a PTE might have more widereaching effects on overall mental health and functioning than have been previously confirmed, which have important implications for early intervention and the provision of trauma-informed care (see http://www.samhsa.gov/nctic/resources).
Additional empirical exploration of the functional impairment differences found in this study (1.33 points on the WHODAS and 4.50 points on the GAF; Table 2 ) between those with and without PTE exposure requires further investigation. It should be noted, however, that a 4.5-point difference on the GAF translates to nearly a half-decile category difference. Our findings showed that females have a stronger association between exposure to one or more PTEs and WHODAS-measured functional impairment than males, which further supports findings from prior nationally representative studies that have indicated that females exposed to a PTE are more likely to develop PTSD than males exposed to a PTE (Pietrzak, Goldstein, Southwick, & Grant, 2011) .
The MHSS differs from prior nationally representative studies that have examined trauma and mental health related outcomes. Trained clinical interviewers assessed lifetime exposure to one or more PTEs and subsequent posttraumatic stress symptoms in the MHSS, which differed from what was assessed in the NCS-R and NESARC. This allowed the interviewers to ask unstructured follow-up questions tailored to each respondent and then use clinical judgment to determine the presence of PTE exposure rather than relying on the respondents' ability to understand the context (Forman-Hoffman et al., 2016) .
Findings from the current study based on MHSS data should be interpreted in light of the methodological limitations. First, the temporality between PTE exposure and mental health, substance use, and functional outcomes cannot be determined because of This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
CORRELATES OF TRAUMATIC EVENT EXPOSURE
the cross-sectional design of the MHSS. Thus, this study cannot determine causality between lifetime exposure to a PTE, and past year adverse mental health outcomes. Longitudinal studies are needed to better clarify the temporal association and to evaluate the possibility of a causal relationship. Second, lifetime PTE exposure was determined according to the DSM-IV PTSD Criterion A1 by a trained clinician administering a clinical interview. This does not include experiences that felt personally traumatic to -k) , where m is the total number of comparisons for the characteristics, and k is the index of the p values ordered from smallest to largest in the comparison family. This document is copyrighted by the American Psychological Association or one of its allied publishers.
the respondent but did not meet requirements of Criterion A1 traumatic events as assessed by the clinical interviewer. Finally, the data do not include an indication of the number, type, or severity of the exposure to a PTE or the effects of multiple or cumulative exposures. Future research is needed to clarify these associations. Despite these limitations, this is the first known study to examine the association between exposure to a PTE and functional impairment associated with emotional and mental health using a nationally representative sample. The large sample size allowed some examination of potential moderators to identify correlates of PTE exposure within specific subpopulations. Future research is needed to continue these investigations by boosting sample sizes to permit more robust investigations. The significant associations between PTE exposure and mental disorders and SUDs and functional impairment found in this study suggest that PTE exposure may have significant social, personal, and economic costs. Identifying correlates of exposure to a PTE and how they differ among certain subpopulations is a critical public health strategy that can be used to improve the targets of prevention and treatment services for trauma-related stress.
Conclusions
PTE exposure was significantly associated with having any past year mental disorder and any past year SUD as well as lower functioning scores in models adjusted for sociodemographic characteristics. The magnitude of the PTE exposure-WHODASmeasured functional impairment association was stronger among females than males. These findings from a nationally representative study of civilian adults living in U.S. households suggest that PTE exposure may have significant public health implications beyond those associated with the development of PTSD. 3 Based on the GAF, this score ranges from 0 to 100 of the worst mental health symptom severity/functioning in the past year assigned by the clinical interviewer. Higher scores indicate less impairment. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
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